Role of RLIP76 in lung cancer doxorubicin resistance: III. Anti-RLIP76 antibodies trigger apoptosis in lung cancer cells and synergistically increase doxorubicin cytotoxicity.
RLIP76 (ral-binding protein, RalBP1) is a non-ABC multi-specific transporter of amphiphilic chemotherapeutic drugs such as doxorubicin (DOX) and glutathione-electrophile conjugates. In the present studies, we used polyclonal rabbit anti-human RLIP76 IgG to inhibit RLIP76 function for determining the role of RLIP76 in DOX resistance of NSCLC cells. Western blot analyses and immunohistochemistry studies showed no recognition of other protein in crude NSCLC cell homogenates by anti-RLIP76, confirming the specificity of anti-RLIP76 IgG. In immunohistochemistry and flow cytometry studies, these antibodies recognized RLIP76 domain(s) on the cell surface. Cells coated with anti-RLIP76 IgG accumulated significantly greater DOX than cells coated with pre-immune IgG. Synergy was calculated using the Chou-Talalay median effect analysis. Herceptin was the positive control, and pre-immune IgG and Rituxan (anti-CD20) were negative controls. The interaction of anti-RLIP76 IgG and DOX were markedly synergistic (CI 0.36+/-0.27). Lesser synergy was observed between Herceptin and DOX (CI 0.75+/-0.49). Interaction between Herceptin and anti-RLIP76 was only additive (CI 1.12+/-0.5). Human IgG, Rituxan, and rabbit pre-immune IgG controls had no effect on DOX toxicity. DNA-laddering confirmed that DOX triggered apoptosis. Anti-RLIP76 IgG alone as well as Herceptin alone also triggered apoptosis in all 6 NSCLC cell lines. Anti-RLIP76 IgG and Herceptin were shown to increase DOX accumulation in NSCLC. These results demonstrated that specific inhibition of the transport function of RLIP by anti-RLIP76 IgG can trigger apoptosis and synergistically increase DOX cytotoxicity in NSCLC.